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TTiis invention relates to apparatus for resetting 
(e.g. by recharging) postage meters. More parti cu- 
lariy, it relates to apparatus for automatically recharg- 
ing a postage meter with funds to allow the meter to 
continue operation. 5 

Postage meters are devices which have found 
wide application in many business. Such meters are 
used to firank parcels and mail by printing indicia 
which are equivalent to postage stamps. Clearly, it is 
therefore essential that postage meters include a sec- io 
ure mechanism to assure that the meter prints only 
postage for which the postal service has been paid. 
Equally clearly, the secure mechanism must allow the 
postage meter to be reset or recharged with additional 
funds. That is, a mechan^ni must be provided which 15 
will allow the postage meter to print additional postage 
if and only if an equivalent anrK>unt has been paid to 
the postal service. 

(Those sknied in the art vnll recognize that other 
forms of value, e.g. tax stamps, may be dispensed by 20 
postage meter-like devices. As used herein the term 
"postage meter" contemplates such devices which 
Include secure , rechargeable mechanisms for con- 
trolled dispensing of value.) 

Various schemes have been devteed and 25 
Implemented to obtain the desired remote recharging 
based on information from a remote data processing 
center. Typk:al systenDS are shown in US Patent No.: 
3,792,446, in the name of McFiggans et al.. entitled 
REMOTE POSTAGE METER RESETTING 30 
METHOD; and in US Patent No.: 4,097,923, in the 
name of Eckert, Jr. et al., entitled POSTAGE METER 
CHARGING SYSTEM USING AN ADVANCED 

These patents teach a data processing center which 35 
is equipped with a programmed digital computer and 
a voice answer-back unit to process telephone calls 
from users of postage meters equipped with either a 
combinatk)n lock such that the lock prohibits recharg- 
ing of the associated meter until it is unlocked, or, in 40 
the case of US Patent No.: 4,097,923, having a work- 
ing menwry which contains a seed number for 
generating postage funding combinations to unlock 
the meter. The renriote system of the later patent 
includes the capability of adding variable amounts of 45 
postage to the postage nneter. US Patent No, 
3,792,446. relates only to the additton of fixed incre- 
ments to the nneter. Each of these systenns Is based 
on transmission by a postage meter user of infor- 
mation including, or derived from, tiie contents of the so 
meter ascending and descending registers, the meter 
serial number, an account number to be debited for 
the amount of funds to be recharged, and in the case 
of a variable recharge system, the anrraunt by which 
the meter is to be recharged. If the data processing 55 
center includes a voice answer-back system, the 
operator may transmit the infonmatk)n using DTMF 
tones over the telephone system or the operator may 



simply speak to a second operator at the data proces- 
sing center to transmit the information. In either case 
the data processing center then provides an encryp- 
ted number which may be used to recharge the meter, 
as is described in the above referenced patents. 

As is well known to those skilled in the art the 
ascending register of a postage meter Is a large 
capacity register which is incremented by the postage 
anrK)unt each time the meter prints an indicia, and thus 
contains the total amount of postage printed by the 
meter over its lifetime. The descending register is 
decremented by the amount of postage each time an 
indicia is printed and incremented by the amount of 
funds each time the meter is recharged. The meter, of 
course, cannot print postage in excess of the anrHJunt 
of funds in the descending register. The total of the 
ascending and the descending register is equal to the 
total amount of funds with which the meter has been 
charged in its lifetirrYo. (Sometimes herein referred to 
as the control sum.) Since the recharge code is gen- 
erated using a secure algoritiim and is based on infbr- 
matk>n which includes the control sum and the serial 
number of the meter, it is apparent that each recharge 
of the nneter will require a secure, unique recharge 
code. 

Such recharging systems are marketed by the 
applicants. Pitney Bowes Inc., under the trademarit 
"Postage-by-Phone", and are described more fully in 
the at>ove referenced patents. 

In the systems described above the recharge 
code is entered into a postage meter, such as the Pit- 
ney Bowes Model 690O Bectronic Meter, manually 
through a key pad by an operator. Alternatively, the 
information may be entered into the Model 3900 Meter 
through a communications port which is nonmally 
used for communication with a postal scale using a 
proprietary Pitney Bowes convnunications protocol 
described in US Patent No.: 4,498,187; in tfie name 
of Soderberg et al. 

US Patent No. 3,255,493 in tiie name of Simjian 
discloses a system in which the meter communicates 
directly to a central accounting station for accounting 
for each and all of the meter operations, either on a 
real time basis or in batches. A similar system is dis- 
closed In West German Patent Applk:ation No.: DE 
2,636,852, published February 23, 1978; in whk;h a 
data transmitting unit Is employed to recharge the 
postage meter over telephone or telegraph lines. Brit- 
ish Patent Application No.: 2,147,853, published May 
22, 1985, discloses a telephone integrated with a mail 
franking device, which operates either as a telephone 
or as a postage meter. The telephone key pad may be 
used to recharge funds and accounting may be done 
either locally at the device or in a central accounting 
unit. 

Each of the above described devices requires a 
complex sequence of operations to recharge a post- 
age meter. US Patent No.4,812,922 in ttie nanne of 
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Storace et al., issued March 14, 1989, discloses a 
system which attempts to simplify the recharging pro- 
cess. In Patent No. 4,812,992, a novel postage meter 
which includes a dedicated communications port, 
which is preferably a DTMF transmitter/ireceiver for 5 
telephone communications, is connected over the 
telephone networfc to a renriote data processing 
center, such as a Pitney Bowes "Poslage-by-Phone" 
center. Each meter has the capability to initiate and 
complete a recharging transaction with the data pro- io 
cessing center whenever its funds 0-e.. the contents 
of its descending register) fall t>elow a preset limiL 

While effective, the system of Patent No. 
4,812,992 requires the design and implementation of 
an entire new meter design and the approval of that is 
meter by the Postal Service in the country where the 
meter is in use. 

According to a first aspect of the invention, there 
is provided apparatus for recharging a postage meter, 
comprising: 20 

a) first means for communicating with said post- 
age meter; 

b) memory means for storage and retrieval of data 
relating to recharging said postage meter; 

c) second means for communicating with a 25 
remote data processing center; and 

d) control means for 

d1) communicating through said first conrv 
municating means with said postage meter to 
obtain meter parameters; 30 
d2) combining an access code with data pre- 
viously stored in said memory means to form 
a message; 

l^^^^'iy^^ ^^j^ ^^^^^^ 1^ cjata 

processing center through said second conv 35 
municating means; 

d4) receiving and storing a recharge code 
derived from said message from said data 
processing center; and 

d5) communicating with said postage meter 40 
through said first comnnunicating means to 
transfer said recharge code to said meter, 
whereby said meter is recharged. 
In a preferred embodiment of the invention the 
disadvantages of the prior art are overcome by means 45 
of an apparatus for recharging a postage meter which 
includes a first conmunications channel for conmuni- 
cation with the postage meter, a memory for storage 
and retrieval of data relating to recharging of the post- 
age meter, a second connmunications channel for so 
corrununlcating with a data processing center, and a 
controller. The controllerflist commnunicates through 
the first communications channel with the meter to 
obtain meter parameters. Typically the meter par- 
ameters are a fu nction of the contents of the ascend- 55 
ing and descending registers, i.e., the total postage 
expended during the life of the meter and the total 
funds cuR-ently available in the meter. The controller 



then combines the meter parameters with previously 
stored data to fonm a message, and transmits the 
message to the data processing center through the 
second communications channel. The controller then 
controls the apparatus to receive a message including 
a recharge code from the data processing center, and 
to retransmit that code to tiie meter to recharge the 
meter. Optionally, the meter parameters form part or 
all of an access code which is combined with stored 
data to form the message. 

In one preferred embodiment of the invention the 
apparatus comprises a base unit connected to the 
meter, and a physically separate communications 
module, connectable to the base unit for communi- 
cations with the meter, so that the communications 
nrKKlule can be used to recharge a plurality of meters. 

In another preferred embodmnentof the invention 
the menrK>ry comprises a physically separable module 
for storing a portion of the information for the mes- 
sage, the portion including information identifying the 
meter and the module being connectable to the 
apparatus. Thus, the module acts as a key witiiout 
which the apparatus cannot be used to recharge the 
meter. 

In another preferred embodoment of the invention 
the apparatus further includes an input for input by a 
user of information defining the amount of funds by 
which the meter is to be recharged. 

According to a second aspect of the invention, 
there is provided a system for recharging a plurality of 
postage meters, said system comprising: 

a) a plurality of base units comprising a conre- 
sponding plurality of base units each connected 
to one of said meters and at least one base unit 
connected to a communications means for conn- 
municating with a remote data center; 

b) a physically separate communications module 
connectable to said base units comprising: 

b1) first means for connmunicating with a postage 
meter. 

b2) memory means for storage and retrieval of 
data relating to recharging said postage meters, 
bS) second means for communicating with a 
renDOte data processing center; and 
b4) control means for 

b4.1) combining said meter parameters with 
data previously stored in said memory means 
to form a message; 

b4.2) transmitting said message to said data 
processing center through said second com- 
municating means; 

b4.3) receiving and storing a recharge code 
derived from said message from said data 
processing center, and, 
MA) communicating with said postage meter 
through said first communicating means to 
transmit said recharge code to said meter, 
whereby said meter is recharged. 
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According to a third aspect of ttie invention, there 
is provided a method of recharging a postage nieter 
comprising the steps of: 

a) providing a transportable means connectable 
to a postage meter for communications therewith, 
and connectable to a telephone network for con>- 
munications with a remote data processing 
center, for receiving, storing and transmitting 
data; 

b) connecting said transportable means to a post- 
age meter; 

c) receh^ing an access code from said postage 
meter and fomning and storing a message in 
accordance with said meter parameter data; 

d) disconnecting said transportable means from 
postage meter; 

e) transporting and connecting said transportable 
means to a telephone station; 

f) transmitting said message to said data proces- 
sing center 

g) receiving and storing a recharge code from 
said data processing center; 

h} disconnecting said transportat>le means from 
said telephone station; 

i) transporting and connecting said transportable 

means to said postage meter; and 

j) transmitting said recharge code to said postage 

meter, whereby said postage meter is recharged. 

In particular, there is provided a system for simply 
and automatically recharging an electronic postage 
meter. 

Such a system may readily be compatible with 
existing postage meters without the necessity of 
obtaining approvals from a postal service. 

There now follows a description of preferred 
emt)dodiments of the invention, by way of example, 
with reference being made to the accompanying 
drawings in which: 

Figure 1 shows a perspective view of a recharg- 
ing system in accordance with the subject invention 
together with a postage meter and scale. 

Figure 2a shows a perspective view of a version 
of the system of the subject invention, which is inten- 
ded for permanent connectton to a particular meter, 
and which includes a light emitting diode (LED) dis- 
play. 

Figure 2b shows a table of error condition dis- 
plays for the system of Figure 2a. 

Figure 2c, shows a plan view of a version of the 
subject invention which is intended for use with mul- 
tiple meters, or in an environment where an approp- 
riate telephone line is physically remote from meter, 
and which includes a liquid crystal display (LCD). 

Figure 2d, shows a table of error condition dis- 
plays for the system of Figure 2c. 

Figure 3, shows a schematic block diagram of the 
system of Figure 2a. 

Figure 4, shows a schematic block diagram of the 



system of Figure 2c. 

Figure 5, shows a schematic block diagram of a 
variation of the system of Figure 2a. 

Figure 6, shows a schematic block diagram of a 

5 variation of the system of Figure 2c. 

Figures 7a-7c, show a flow chart of the operation 
of the systems of Figures 2a and 3. 

Figure 8 shows a flow chart of the initial operation 
of an embodiment of the subject invention. 

10 Figure 9. shows a schematic block diagram of the 

use of the system of Figures 2c and 4, in an environ- 
ment where an appropriate telephone line is physi- 
cally renrK)te. 

Vark>u$ aspects of the subject invention are illus- 

15 trated in the drawings in which the identical compo- 
nents are shown with identical reference numbers. 

Figure 1 . shows a system for metering mail which 
includes a system in accordance with the subject 
invention for the automatic recharging of funds to an 

20 elec^nic postage meter. A preferred embodiment 1 0 
of the system of the subject invention, is connected to 
the communk^ations port of an electronic postage 
meter 20. Preferably meter 20 is a meter such as the 
Model 6900 Electronic Postage Meter, nvarketed by 

25 the applicants. Pitney 

Bowes Inc. The Model 6900 meter includes a conv 
munications port which operates under the propriet- 
ary protocol, commonly known as "Echoplex", 
described in the above referenced U.S. Patent No.: 

30 4,496,187. Further description of the "Echoplex" pro- 
tocol is rK>t believed necessary for an understanding 
of the subject invention, except to note that the Model 
6900 meter is designed so that any information which 
may be ntanually entered or retrieved from the meter 

35 by an operator may be electronically entered or ret- 
rieved tiirough the "Echoplex" port 

As wfll be described further below, a postage 
scale 30 is connected through line 32 to system 10, 
and through line 22 to the "EctK}plex" port of meter 20, 

40 so that scale 30 may be used in a conventional man- 
ner to weigh items to be nuiiled, compute the required 
postage, and set met^20. Such operatbn of a post- 
age meter with a postal scale is well known in the art 
and need not be described further here for an under- 

45 standing of the subject invention. 

Telephone set 40 may t>e connected to system 1 0 
through line 42, to provide connection with the remote 
data processing center, or, optionally, system 1 0 may 
be directly connected to telephone jack 50 through 

50 line 52, to provkle communication with the remote 
data processing center. 

Conventional wall-nK)unted supply 60, may 
optionally be provided to generate 9 volt DC power for 
operation of system 10, or system 10 may be partiy or 

55 wholly battery operated. 

Figure 2a, shows a perspective view of system 
10, wherein the user interface is shown in detail. 
Power to system 10 is controlled through a key oper- 
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ated on/off switch 70, and rotary switch 72 allows the 
user of the system to select one of 15 dollar amounts 
of funds, ranging from $50 to $1 0,000, by which meter 
20 is to be recharged. Obviously, the apparatus of the 
invention can readily be re-calibrated to permit the s 
recharging of meters dispensing values in currencies 
other than dollars. A pair of user operated switches 
74, allows the user to select operation with speaker 
78, which provides audio-feedback during dialing, on 
or off, and to select either an Auto Dial or a Manual io 
Dial mode of operation. A linear array of light emitting 
dfodes (LED's) 80, is provided to show the state of 
system 10 as shown in Figure 2b. l-ED 82, is lit when 
system 1 0 is turned on and all self tests, as will be des- 
cribedfurther below, are satisfactory, LED 82 will blink is 
if a tow battery conditk>n is detected. LED 84 will blink 
if: (1) the meter registers cannot be read, or (2) A tele- 
phone line connection is not made. LED 84 wDI stop 
blinking if the error condition is corrected. LED 86 
blinks to show faSure of the modem self test or a com- 20 
munication error with the remote data processing 
center modem. LED 90 is lit when dialing is completed 
and communication with the remote data prx3cessing 
center is in process. LED 92 is lit to show successful 
completion of a recharging request, and blinks if the 25 
transaction with the remote data processing center is 
unsuccessfully terminated for any reason. 
Additionally, if rotary switch 72 is set to the Test posi- 
tion, and GET FUNDS switch 94 is pressed, LED's 80 
will be lit together in accordance with an error code. 30 
representing the cause of the last unsuccessfully 
attempted transaction or abnormal condition of sys- 
tem 10, as shown in Figure 2b, Detection of such 
errors, botti as described above with regard to system 
and as will be described below in regard to system 35 
1 00, and the display of detected errors in tenms of pre- 
established codes, are well understood in the com- 
munications art and no further description is believed 
necessary for an understanding of the subject inven- 
tion. ^ 

Figure 2c, shows a second system 100 in accord- 
ance with the subject invention, and which is intended 
for use in a multiple-nwter environment In system 
1 00 power is controlled by a push button on/off switch 
110, and the anwunt by whfch a nneter is to be 45 
recharged is controlled by push button switches 112 
and 114. which increment and decrement an amount 
displayed on liquid crystal display (LCD) 116, by a 
fixed anfKMjnL LCD 1 1 6, also displays indicator bars or 
dashes in association with labels printed on the body 50 
of system 100, to display various systems states and 
enor conditions. Indicators 118, 120, 122, 124. 128, 
130 and 132, are associated with the labels ON/En-, 
METER, DONE. LINE, BUSY. PB Servfce. and NO 
FUNDS. Figure 2d, shows these states and error con- 55 
ditfons. Additionally, indicator 134 is lit when a 
recharge code is received from the remote data pro- 
cessing center, which is useful when system 100 is 



used in a detachable mode, where the system is 
detached from the meter and physically transported to 
a remote telephone line to obtain the recharging code 
and then physically returned to recharge the meter. 

In order to provide the capability to operate in a 
detached mode, the connections shown in Figure 1, 
have been combined into a single cat»le with a 12 pin 
connector assembly 140. so that system 100 may be 
readily detached and transported firom meter to meter 
or to a physically remote telephone line. Get Funds 
button 142, initiates a transaction with tiie remote data 
processing center, one the appropriate recharging 
anDount has been set using buttons 112 and 1 14. 

Figure 3, shows a schematic block diagram of 
system 10. The system is controlled by a microcon- 
troller 150. which is preferably a model 80C31 or 
80C51. These models designators are well known, 
and will be readily recognized by tiiose skilled in the 
art, as designating practically types of microcontrol- 
lers which are available from a number of vendors.) 
Memory for microcontroller 1 50 includes 64 K bytes of 
electrically programmable read only memory 
(EPROM) 152. which stores ttie application program 
and system parameters, including up to four preassig- 
ned telephone numbers for remote date processing 
systems, a default account number for an account 
against which funds are to be charged, and a device 
type number to be used in an installation logon ses- 
sfon, as will be described further below. The memory 
also includes 2K bytes of random access memory 
(RAM) 154, and 1K bytes of electrically erasable pro- 
grammable ready only memory (EEPROM) 156. 
Memory 1 54 is used as working menrK>ry for microcon- 
froller 150 and EEPROM 156 is used as semi- perma- 
nent storage for the following infomiation: EEPROM 
status flag, the customer accourrt numt>er against 
which recharge funds are to be charged, the tele- 
phone number of the remote data processing center, 
the meter serial number, the amount by which the 
meter is to be recharged, the current contents of the 
ascending register (or an access code), the current 
contents of the descending register, and tiie recharg- 
ing code. (As is well known in the art, despite its name, 
EEPROM's, may be erased and rewritten under con- 
trol of a processor, such as microcontroller 150, and 
rewritten, albeit slowly. It is, in effect, non-volatile, 
read often, write seldom memory which is useful in 
applications such as that of the subject inventfon, 
where speed is not essential and security of the data 
is critical.) 

Microcontroller 150 communicates with meter 20 
through connectors 160, and a double-pole-double- 
throw (DPDT) retay 162. Relay 162 is controlled by 
microcontroller 150, so ttiat nneter20 is nonmally con- 
nected ttirough relay 162 and connector 164 to scale 
30, and system 1 0 is only connected to meter 20 when 
it is to be recharged with additktnal funds. 

Microcontroller 150 communicates with rerrmte 
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data processing center 600 (shown in Fig. 9) over the 
telephone network through modem chip 168. and data 
access arrangement (DAA) 170, which may be 
required by regulation to protect the telephone net- 
work, and connector 174, which connects directly to 5 
a telephone line, and switch 176; which preferably is 
controlled by microcontroller 1 50. A telephone can be 
connected to the telephone line through connectors 
172 and 174 and switch 176 when system 10 Is not In 
use, so that system 10 does not require a dedicated io 
telephone tine. 

(Those sklled in the art will recognize that renu)te 
data processing centers such as that used in the Pit- 
ney Bowes "Postage-By-Phone", system, where data 
is nomially transmitted by DTMF signals will need to is 
be modified to receive infbrmatksn by modem cortH 
munications techniques. Such modifications are con- 
ventional and well within the skfll of those skilled In the 
art, and need not be descrit>ed further here for an 
understanding of the subject inventk)n.) 20 

Preferably modem 168 will meet the published 
Bell 21 2A, and CCITT V.22, standards, is capat>le of 
operating at 1200 bytes per second, full duplex, 
asynchronously, using the known MMP error correct- 
ing protocol dass 2, and has capabilities for auto dial- 25 
ing, pulse or tone dialing, and dial tone, busy, ringing, 
and carrier detection, and will include conventional 
self-testing capability. 

As described above the system users may input 
control signals through on/off switch 70, rotary switch 30 
72. user settable switches 74 and Get Funds switch 
94. Additionally, three factory settable switches 190 
are provided to select one-Unie parameters for micro- 
^^^l^^j^^ ^^Q^ -j-^^^ g^^^j^gg fiire ysod to g0]00{ 

one of four possibles countries, (i.e. specify the tele- 35 
phone number of the appropriate remote data proces- 
sing center, the currency to be used, etc. Presently 
use is contemplated only in the U.S. (and Canada) or 
in Great Britain.) Switch 194 forces pulse dialing for 
factory test purposes and switch 196 forces a $1.00 40 
reset anrKHint for factory test purposes. 

Mterocontroller 150. also controls L£D's 80 as 
described above, and controls speaker 78 to provide 
audio feedback during dialing. 

Ffve volt power for system 10 is provided from 45 
regulator 180, which in turn may be driven either from 
9 volt battery 182, or from optional power line 62, con- 
nected to wall-nK>unted power supply 60 (shown in 
Figure 1). 

Figure 4, is a schematic block diagram of system so 
100, shown in Figure 2b. In Figure 4 LCD 116, rep- 
laces LED's 80, to display the selected recharge 
amount and the system status or error conditions as 
described at>ove. Microcontroller 150 is also connec- 
ted to incremental switches 1 1 2 and 1 1 4, which cause 55 
the recharge amount displayed by LCD 116, to be 
incremented or decremented respectively by a pre- 
determined amount, which allows a greater number of 



possible recharge amounts then the use of rotary 
switch 72 in system 10. On/off switch 110, and Get 
Funds switch 142, function in essentially the same 
manner as in system 10. Optionally system 100 may 
also include a Service switch 144 which, when acti- 
vated, signals the remote data processing center to 
transfer the telephone line to an operator at the 
remote data processing center for intervention. The 
user may then speak directly to the operator to resolve 
problems. For example, if the user's account is low, it 
may be possible to arrange a loan so that the meter 
may be recharged, as will be described further below. 
Those skilled in the arts will of course recognize that 
system 100 must be connects through a phone for 
this to be effective, since system 1 00 does not include 
a path for vobe communk:atk)n. The remaining differ- 
ence between system 100 and system 10 is that 
DPDT relay 162, switch 176 and optional power line 
62 are all connected through connector assembly 
140, to a base unit provided at each meter and at any 
remote telephone to make the connections shown in 
Figure 1. 

Figure 5, is a schematic block diagram of a vari- 
ation of system 10, shown in Figure 3. In Figure 5, an 
additk>nal "pluggable" EPROM 180 is provided to 
store parameters for a particular meter and which are 
stored in EPROM 152 in ttie system of Figure 3. 
These parameters would include the meter serial 
number, so that an appropriate message to the 
remote date processing center could not be fomned 
without access to "pluggable" EPROM 180. Thus 
access to system 10 can be secured simply by control 
EPROM 180. Such "pluggable" EPROM's are known 

DATAKEY, by the Datakey Inc. of Bumsville, MN. 

Figure 6, shows a variation of the transportable 
system 100 of Figure 4. In Figure 6, modem 168 has 
been replaced by an DTMF generator 190. Thus the 
message to the remote data processing center is 
transmitted as a DTMF tone in the same manner as 
currently availat>le "Postege-by-Phone" systenns and 
little or no modification is required at the remote date 
processing center. Alternatively amplifier 192 and 
speaker 194 may be provided so that the system of 
Figure 6 may be audk> coupled to any telephone sys- 
tem for dialing and message transmissun by DTMF 
tone. Portable telephone dialers which operate in this 
manner are known and our described, tor example, in 
US Patent No. 4,293,845; to Feinberg et al. Unit 520 
of Fig. 9 includes a connector 522 which mates with 
connector assembly 140 so tiiat connectkin may be 
established between system 100 through connector 
522 to an analog phone tine 524 or through connector 
526 to a telephone 528. In either case system 100 
may then communicate with renK)te data processing 
center 600 through the telephone network. 

Figures 7a,7b and 7c show a flow chart of the 
operation of system 100. At 200 controller 150 mns a 
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battery test (using conventional circuitry not shown). 
If ttie test is not passed at 202 the system goes to an 
error state and sets ON/Err indicator 118 t>linking. If 
the battery test is passed at 204 the system causes 
modem 168 to exercise its self-test tf the self test are 
failed at 206 the system enters and error states and 
sets PB service indicator 1 30 on and ON/Err indicator 
118 blinking. If the Modem test is passed at 210 the 
system tests communications with meter 20 in a con- 
ventional manner. If this test is faOed at 212 the sys- 
tem enters an Error state and sets METER indicator 
120 on and ON/Err indicator 118 blinking. Finally, rf 
the meter communications test is past at 214 system 
test the status of the telephone line. If this test is pas- 
sed, e.g. if the line is olf hook before an GET FUNDS 
signal is entered, the system enters an Error state at 
216 and sets LINE indicator 124 on and ON/Err indi- 
cator 118 blinking. 

If all tests are passed at 220 system 1 00 com- 
municates with meter 20 to obtain an access code and 
forms a message for communication to the remote 
data processing center 600, in accordance with 
requirements for the country identified by factory sett- 
able switches 92. (Typically, in the U.S. and Canada 
an access code is an encryption (i.e. a secure func- 
tion) of the contents of the ascending and descending 
registers, which is decrypted at the remote data pro- 
cessing center. In other countries the register con- 
tents or the control sum may be used directly. As used 
herein the term "access code" contemplates any func- 
tion of the contents of the ascending and descending 
registers.) At 222 the system sets ON/Enr indicator 
118 on. 

Continuing in Figure 7b, at 230 system 100 tests 
switches 74 to detenmine if tone dialing has been 
selected. At 232 or 234 system 100 then sets modem 
1 68 for appropriate dialing. 

At 238 system 100 tests switches 74 to determine 
if auto dialing has been selected. If it has the system 
loops at240 to waitforinputof an GET FUNDS signal. 
(Even if auto dialing has been selected the user may 
manually dial before entering the GET FUNDS sig- 
nal.) When the user enters GET FUNDS at 244 sys- 
tem 1 00 causes modem 1 68 to take the telephone line 
off-hook, Mk^ro-controiler 150 clears any errors, and 
modem 168 dials the previously stored number of the 
remote data processing center. At 246 system 100 
determines if the telephone line is busy. If it is, at 250 
BUSY indicator 128 is tumed on and modem 168 
causes the telephone line to be placed t>ack on-hook. 
At 252 system 1 00 pauses and then rehims to 240 to 
allow the operator to enter another GET FUNDS sig- 
nal to redial. If there is no busy signal, then at 256 the 
system tests to determine if an answer tone Is 
received. If no answer tone is received at 258 LINE 
indk^ator 1 24 is tumed on, ON/En- indicator 1 1 8 is tur- 
ned on and the telephone line is placed on-hook. The 
system then pauses at 252 and retums to 240 to allow 



the user to retry. 

if auto dialing is not selected then the user must 
manually dial remote data processing center 600 and 
when connection is established, as indicated by 

5 detection of an answer tone at 274, system 1 00 waits 
for a GET FUNDS signal at 270. If no answer tone is 
receh^ed through 272, setting LINE indicator 118 and 
ON/En- indicator 116 as described above. 

Once connection with center 600 is established 

10 and GET FUNDS is entered, then at 260 DONE indi- 
cator 122 is set blinking, at 262 the prevbusly formed 
message is transmitted to remote data processing 
center 600 and at 266 the system receives the 
recharge message from the remote data processing 

15 center. Then at 268 the system sets ON/Error indh 
cator 118 on and DONE indicator 122 off to Indicate 
the end of communk:atk>ns with the data center. 

Then at 280 in Figure 7c the system tests the 
returned message to determine if it contains an error 

20 code. If the nrtessage is an error code then at 296 a 
further test is made to determine if the error code indi- 
cates insufficient funds, tf not at 282 system 100 turns 
PB service Indicator 130 on and OI>l/Err indicator 118 
on, indicating a transmission or data center pro- 

25 cedural error. 

Then at 294 system 100 stores an appropriate 
error code and exits. 

If the retumed code is a NO FUNDS code, then 
at 300 the system sets DONE indicator 122 on and 

30 NO FUNDS indicator 132 on. Then at 302 the system 
tests to determine if it is connected through a tele- 
phone set If it is not then at 304 an appropriate error 
code is stored and the system exits. 

If a telephone set is available then at 306 and 31 0 

35 the system waits for a predetermined timeout period 
for a SERVICE signal. If a SERVICE signal is received 
before the timeout the system sends a service request 
to the renrwte data processing center which causes 
the rerrmte data processing center to transfer the tele- 

40 phone line, using conventkinal telephone switching 
techniques, to an operator at remote data processing 
center 600. The user and the operator may then 
anBnge, in accordance with appropriate procedures, 
for a loan which will allow the user to obtain a recharge 

45 code which will be transmitted verbally and entered 
manually by the user. After transferring the telephone 
line at 312 the system exits. If the time out occurs at 
306 the system stores the appropriate error code at 
304 and exits. 

50 If there is no error and funds are available then at 

320 the system stores the recharge code in EEPROM 
1 56. At 322 CODE Indicator 1 34 is set on and CODE 
Indicator 134 is set on. Then at 326 the system loops 
to determine if it is connected to a meter. If the meter 

55 is not connected METER indicator 120 is set blinking. 
Once the system finds that it is connected to a meter 
it sends the recharge code to meter 20 to recharge the 
meter at 330. Hien at 334 the system sets DONE indh 
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cator 122 on and the CODE indicator 134 off and 
exits. Note that since system 100 includes battery 
either as its sole or as a t>ack-up power supply system 
100 may t>e disconnected from meter 20 after it 
receives the access code without loss of data, and 5 
physically transported to a renu>te telephone station, 
and then after receiving the recharge code mayt>e dis- 
connected from the telephone line and returned to the 
meter, since the system will not attempt to transmit the 
recharge code unti it detects connection to meter 20. io 

Of course a person of ordinary skill in the art could 
also easily modify system 100 to store messages for 
a numt>er of postage meters and receh^e a corre- 
sponding numt)er of recharge codes in a single tele- 
phone Ijansaction. This would require only that the is 
messages be associated with the corresponding 
meter serial numt>er and that the system test the 
meter serial number t>efore transmitting the 
associated recharge code. Such modifications to the 
operations described above are easily within the skill 20 
of the art and may need not be described further here 
for an understanding of the inventton. 

Except for minor dtfTerences in the pattem of 
status and error l^hts displayed, fixed system 10 
operates in essentially an identical manner. 25 

Figure 8 shows operatkin of an emlxHiiment of 
the subject invention wherein the account number 
against which funds are to be charged is obtained in 
the first transaction between the system and data pro- 
cessing center 600. In Figure 8 at 400 the system 30 
checks the EEPROM status and at 402 determines if 
this is the first message transmitted to the data pro- 
cessing center. If it is not the first message then at 404 
the system exits to a recharge routine as shown in Fig- 
ures 7a-7c. 35 

If the system determines that this is the first mes- 
sage then at 406 it sends a message including a 
default account number prevbusly stored in EEP- 
ROM 156, which indicates to remote data processing 
center 600, that this message is not a request for 40 
funds but is a request for the appropriate account 
number for that meter serial number. Data processing 
center 600 response with the account number and at 
408 the number is received, at 410 the account nuirv 
ber is stored and EEPROM 156, and at 412 the sys- 45 
tem changes the EEPROM status so that all 
subsequent messages wni be treated as a request for 
recharge. 

In an another embodlnnent of the subject inven- 
tion a servtoe switch may be provided to force a first so 
message status to allow a change of account number. 

Figure 9 shows a schematic block diagram of sys- 
tem 100 in a configuration where communk:atk)ns to 
remote data processing center 600 are physically 
remote from nrreter 20, perhaps because an approp- 55 
riate analog telephone line is not available in the mail 
room. Base unit 500 includes "Echoplex" connectors 
502 and 504 for connection to meter 20 and opttonal 



postage scale 30. Line connection 508 and phone 
connectk>n 510 are provided but are not used in this 
configuration. (Of course, depending upon the 
economies of manufacturer base unit 500 need not 
include connectors 508 and 51 0.) Meter 20 and, if pro- 
vkJed, postage scale 30 connect through connector 
512 to connector assembly 140 for communication 
with system 100. 

When system 100 has received meter par- 
ameters from meter 20, as described at>ove, system 
100 is then disconnected from base unit 500 and 
physically transported to base unit 520 for connection 
to the telephone networic. Connector assembly 140 is 
connected to connector 522 for connectk>n to dedi- 
cated at telephone line 524 through connector 526 or 
connectbn through connector 528 to a telephone set 
for a communication through the telephone network to 
data processing center 600. 

The above descriptton of preferred eml>odiments 
and the attached drawings have t>een provided by 
way of illustration only, and numerous other emt>odi- 
ments of the invention are possit>le. 



Claims 

1. Apparatus for recharging a postage meter, com- 
prising: 

a) first means for communicating with saki 
postage meter; 

b) memory means for storage and retrieval of 
data relating to recharging said postage 
meter 

c) second means for communicating with a 
remote data processing center; and 

d) control means for 

d1) communk^ating through said first conv 
municating means with said postage meter 
to obtain meter parameters; 
d2) combining an access code with data 
previously stored in sakf memory means to 
form a rriessage; 

d3) transmitting said message to said data 

processing center through said second 

communicating means; 

d4) receiving and storing a recharge code 

derived from said message from sakj data 

processing center, and 

d5) communicating with said postage 

meter through said first communicating 

nrwans to transfer said recharge code to 

said meter, whereby said meter is 

recharged. 

2. An apparatus according to claim 1 further conv 
prising a physically separable memory module, 
said separable menrK>ry module storing a portion 
of the infbnfnation comprising said message, sakJ 
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portion including an identification code for said 
meter, said recharge code t>6ing uniquely 
associated with said meter as a function of said 
Identification code, whereby said separable 
memory module acts as a key, without which said 5 
apparatus cannot recharge said meter. 

3. An apparatus according to daim 2 wherein said 
separable memory module Includes a user 
account number against whbh account the io 
amount by which said meter is recharged is 
debited. 

4. An apparatus according to any preceding daim 
wherein said meter parameters indude an identi- is 
fication code for said meter, said recharge code 
being uniquely identified with said meter as a 
function of said identification code. 

5. An apparatus according to any preceding daim 20 
wherein said apparatus further comprises input 
means for selection of an anrKHjnt of funds by 
which said meter is to be rechatged, said previ- 
ously stored data comprising said anrKHjnt 

25 

6. An apparatus according to any preceding daim 
wherein said access codes comprise different 
functions of meter parameters depending on the 
country in which said meter is located, and said 
control means identifies said country and forms 30 
said message accordingly in response to the set- 
ting of settable switch means. 

7. An apparatus according to any preceding daim 
further comprising a test switch means for setting 35 
a test rTKKfe, said control means responding to 
operation in said test mode to display a code rep- 
resentative of the cause of the last unsuccessful 
attempt to recharge said met^. 

40 

8. Apparatus according to any preceding daim 
further comprising means for generating a service 
signal, and wherein said second communications 
means indudes telephone means for providing a 
path for voice communication, said service signal 45 
being chosen to cause said data processing 
center to switch said second communicating 
means to an operator at said data processing 
center, 

50 

9. Apparatus according to any preceding daim whe- 
rein said second communicating means com- 
prises a modem. 

1 0. Apparatus according to any preceding daim whe- 55 
rein said second communicating means corrv- 
prises a dual tone multi-frequency generator. 



11. A system for recharging a plurality of postage 
meters, said system comprising: 

a} a plurality of base units comprising a corre- 
sponding plurality of base units each conneo- 
ted to one of said meters and at least one base 
unit connected to a communications means 
for communicating with a remote data center; 
b) a physically separate communications 
module connectable to said base units com- 
prising: 

b1) first means for communicating with a 
postage meter; 

b2) memory means for storage and ret- 
rieval of data relating to recharging said 
postage meters; 

b3) second means for communicating with 
a remote data processing center; and 
b4) control means for 
t)4.1) combining said nrieter parameters with 
data previously stored in said memory means 
to form a nnessage; 

t>4.2) transmitting said message to said data 
processing center through said second cam- 
municating means; 

b4.3) receiving and storing a recharge code 
derived from said message from said data 
processing center; and 
b4.4) communicating with said postage meter 
through said first communicating means to 
transmit said recharge code to said meter, 
whereby said meter is recharged. 

1Z A system according to claim 11 wherein a first 
base unit of said corresponding plurality of base 
units is not conneded to said communications 
means and said communications module is sepa- 
rated from said first base unit after forming said 
message, ti^nsported to said at least one base 
unit connected to said communication means to 
transmit said message to said data processing 
center, then returned to said first base unit after 
storing said recharge code to recharge said 
meter, 

1 3, A system according to daim 1 2 wherein a second 
base unit of said corresponding plurality of t>ase 
units is not connected to said corrmiunications 
means and said communications module is sepa- 
rated from said first base unit after forming said 
message, transported to said second base unit to 
form a second message, then tranported to said 
communications means to transmit said message 
and said second message to said data proces- 
sing center, then succesively returned to said first 
and second base units to recharge said meters 
connected to said fffst and second base units. 

14^ Asystem according toanyofdaims 11 to 13whe- 
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rein said second communicating means conv- 
prises a dual multi-frequency generatorfor output 
of said message as a selected sequence of tones 
and audio coupling means responsive to said 
generator for audio coupling of said sequence of s 
tones to a telephone network for transmission to 
said data processing center. 

1 5- A method of recharging a postage meter compris- 
ing the steps of: io 

a) providing a transportable means connect- 
atrfe to a postage meter for communications 
therewith, and connectable to a telephone 
network for communicatk^ns with a remote 
data processing center, for receiving, storing is 
and transmitting data; 

b) connecting said transportable means to a 
postage meter; 

c) receiving an access code from said postage 
me\BT and forming and storing a message in 20 
accordance with said meter paranrveter data; 

d) disconnecting said transportatile means 
from postage meter; 

e) transporting and connecting said transport- 
able means to a telephone station; 25 

f) transmitting said message to said data pro- 
cessing center; 

g) receiving and storing a recharge code from 
said data processing center; 

h) disconnecting said transportable means 30 
from said telephone station; 

i) transporting and connecting said transport- 
at>le means to said postage meter; and 

j) transmitting said recharge code to said post- 
age meter, whereby said postage meter is 35 
recharged. 

16. A method according to daim 15 wherein said 
transportable means includes input means for 
input of an amount of funds, said message is a 40 
function of said amount and said recharge code 
causes said postage meter to be recharged by 
said aroount; comprising the furtiier step of input- 
ting a selected anrK)unt of funds. 

45 

17- A method according to daim 15 or daim 16 com- 
prising the further steps of: 

between steps d) and e): 
k) connecting said transportable means to a 
second postage meter; 50 
I) receiving second meter parameter data from 
said second postage meter and forming and 
storing a second message in accordance with 
said meter parameter data; 
, m) disconnecting said transportable means 55 
from said second postage meter; and be- 
tween steps g) and h): 

n) transmitting said second message to said 



data processing center, 
o) receiving and storing a second recharge 
code from said data processing; and, after 
step h), 

p) transporting and connecting said transport- 
able means to said second postage meter, 
and, 

q) transmitting said second recharge code to 
said postage meter, whereby said second 
postage meter is recharged. 
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FIG. 7A 
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FIG. 8 



( STAHT ) 

DEW 
EPROH 
STATUS 



400 




«2 



SEM))CSSA6E \f 
HTHDEF*ULT 
MXOUNT NUMBER 



406 



X 



404 





on TO 




HbUURGE 



GETACCOWT f 

mm ^ 



STORE 
iUXaiMT 
MffR 






CHANGE 
BWi STATUS 







410 



412 



23 



EP0 475 776 A2 




